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SEMICONDUCTOR ELEMENT MODULE 
AND SEMICONDUCTOR DEVICE WHICH 
PREVENTS SHORT CIRCUITING 

BACKGROUND OF THE INVENTION 5 

1. Field of the Invention 

The present invention relates to a semiconductor element 
module and a semiconductor device. 

2. Description of the Related Art io 
An explanation will be given of the case where a semi- 
conductor element is an optical element (light emitting 
element, light receiving element). FIG. 7Ais a side view of 
a conventional semiconductor element module; FIG. 7B is a 
side view of FIG. 7A; and FIG. 7C is a front view taken in 15 
line A — A in FIG. 7A. 

In these figures, reference numeral 1 denotes an optical 
element for converting an electric signal into an optical 
signal and vice versa; 2 an optical fiber for transmitting the ^ 
optical signal; 3 a mount for adjusting/fixing the optical axes 
of the optical element 1 and optical fiber 2; 4 a package for 
hermetically sealing the optical element; 5 one of wires for 
connecting the optical element 1 and package 4; 6 one of 
leads, provided on both sides of the package 4 so that an ^ 
opening end is oriented to the a package attaching plane, for 
connecting the optical element and external circuit; and 7 
one of brazing materials for connecting the package and the 
leads 6. The wire 5 and leads 6 are electrically connected to 
each other through the package 4. FIG. 8Ais a side view of ^ 
a semiconductor device in which a conventional semicon- 
ductor element module is mounted on a substrate through 
through-holes formed in a substrate. FIG. 8B is a front view 
of FIG. 8 A. In these figures, reference numeral 8 denotes a 
substrate on which a semiconductor element module is ^ 
mounted; 9 a solder for mounting; and 10 one of through- 
holes made in the substrate 8. FIG. 9 A is a side view of a 
semiconductor device in which a conventional semiconduc- 
tor element module is mounted on a substrate through 
conductor patterns formed on a mounting surface of the 
substrate . 

The conventional semiconductor element module and 
semiconductor device configured as described above has the 
following problems. When the semiconductor element mod- 
ule is mounted on the substrate 8 through the through-holes 45 
10 made therein, the solder used for mounting (solder 
material used to solder the leads 6 through the through-holes 
10) is molten owing to heating so that a part of the molten 
solder flows into a slight gap formed between a package 
bottom and substrate 8 by a capillary phenomemon, thus 5( 
short-circuiting the leads 6 to each other. Further, when the 
semiconductor module is mounted on the substrate through 
the conductor patterns 11 mounted on the mounting surface 
of the substrate 8, the leads 6 must be shaped at a portion 
apart from the brazing materials 7 in order to maintain the 55 
connecting strength between the package 4 and leads 6. 
Since the brazing materials 7 are located at a position near 
the bottom of the package, in order to satisfy the above 
requirement, the leads 6 will be shaped (outward bending) at 
a portion thereof apart from the package bottom. This &Q 
increases the height of the semiconductor device after 
mounting. 

SUMMARY OF THE INVENTION 

The present invention has been accomplished in order to 65 
solve the above problem, and intends to provide a semicon- 
ductor element module and a semiconductor device which 
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can prevent solder for mounting from flowing into a slight 
gap formed between a package bottom and a substrate by a 
capillary phenomenon when the semiconductor element 
module is mounted on the substrate through through-holes 
formed therein, thus preventing the leads from being short- 
circuited with each other. 

When the semiconductor element module is mounted on 
a substrate through a conductor pattern provided on a 
mounting surface of the substrate, the leads must be shaped 
at positions apart from the brazing material so that the 
connecting strength between the package and leads are not 
attenuated. When the brazing material is located at a position 
apart from the bottom of the package, the present invention 
intends to provide a semiconductor element module and a 
semiconductor device which permits the lead to be molded 
at a position near to the package bottom to lower the height 
after mounting. 

To achieve the above object, the semiconductor element 
module according to the first invention is structured so that 
a level differences is provided on the side of the package 
attaching plane of each of package sides so that a space is 
formed from each the plurality of leads. 

The semiconductor device according to the second inven- 
tion is structured to include a semiconductor element mod- 
ule according to the first invention and a substrate having 
conductor patterns and through-holes for connecting the 
conductor patterns to each other wherein each the leads is 
soldered to the substrate through each the though-holes so 
that the bottom of the package abuts on a mounting plane. 

The semiconductor device according to the third inven- 
tion is structured so as to include a semiconductor element 
module according to the first invention and a substrate 
having conductor patterns for lead connection on a mounting 
plane thereof wherein each the leads is soldered to the 
substrate through each the conductor patterns so that the 
bottom of the package forms a prescribed space from the 
mounting plane. 

The semiconductor element module according to the 
fourth invention is structured to further include brazing 
materials for connecting the package and each the leads and 
so that the level difference forms a space permitting each the 
leads to be shaped at its portion near to the package. 

The semiconductor element module according to the fifth 
invention is structured so that the level-difference formed in 
the first or fourth invention serves to prevent the short- 
circuiting between the leads adjacent to each other. 

The semiconductor element module according to the sixth 
invention is structured so that a level differences is provided 
at a portion of each the leads not connected to the package 
so that the width of each the leads on the side where the lead 
and package are connected is thick and that on the side of its 
opening end is thin. 

The semiconductor device according to the seventh inven- 
tion is constructed to includes a semiconductor element 
module according to the sixth invention and a substrate 
having conductor patterns and through-holes for connecting 
the conductor patterns to each other wherein each the leads 
is soldered to the substrate through each the though-holes so 
that the level difference of each the leads abuts on a 
mounting plane of the substrate. 

The semiconductor device according to the eighth inven- 
tion is structured so as to include a semiconductor element 
module according to the sixth invention and a substrate 
having conductor patterns for lead connection on a mounting 
plane thereof wherein each the leads is soldered to the 
substrate through each the conductor patterns so that the 
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bottom of the package forms a prescribed space from the 
mounting plane of the substrate. 

The semiconductor element module according to the ninth 
invention is structured to further include brazing materials 
for connecting the package and each the leads and so that the 
level difference provides different mechanical strengths per- 
mitting each the leads to be shaped at its portion near to the 
package. 

The semiconductor element module according to the tenth 
invention is structured so that the level difference formed in 
the semiconductor element module according to the sixth or 
ninth invention serves to prevent the short-circuiting 
between the leads adjacent to each other. 

The semiconductor element module according to the 
eleventh invention is structured so that the semiconductor 
element is an optical element. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIGS. 1A to 1C are a side view, a sectional view thereof 
and a front view taken in line A — A of a semiconductor 
module according to a first embodiment of the present 
invention, respectively; 

FIGS. 2 A and 2B are a side view and a front view of a 
semiconductor device in which a semiconductor module 
according to the first embodiment is mounted on a substrate 
through the through-holes formed therein, respectively; 

FIGS. 3A and 3B are a side view and a front view of a 
semiconductor device in which a semiconductor module 
according to a second embodiment is mounted on a substrate 
through the conductor patterns provided on the substrate, 
respectively; 

FIGS. 4A to 4C are a side view, a sectional view thereof 
and a front view taken in line A — A' of a semiconductor 
module according to a third embodiment of the present 
invention, respectively; 

FIGS. 5 A and 5B are a side view and a front view of a 
semiconductor device in which a semiconductor module 
according to the third embodiment is mounted on a substrate 
through the through-holes formed therein, respectively; 

FIGS. 6 A and 6B are a side view and a front view of a 
semiconductor device in which a semiconductor module 
according to the fourth embodiment is mounted on a sub- 
strate through the conductor patterns provided on the 
substrate, respectively; 

FIGS. 7Ato 7C are a side view, a sectional view thereof 
and a front view taken in line A — A* of a conventional 
semiconductor module, respectively; 

FIGS. 8A and 8B are a side view and a front view of a 
semiconductor device in which the conventional semicon- 
ductor module is mounted on a substrate through the 
through-holes formed therein, respectively; and 

FIGS. 9 A and 9B are a side view and a front view of a 
semiconductor device in which the conventional semicon- 
ductor element module is mounted on a substrate through 
the conductor patterns provided on the substrate, respec- 
tively. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Now, a description will be given in more detail of 
preferred embodiments of the present invention with refer- 
ence to the accompanying drawings. 

Embodiment 1 

FIG. 1A is a side view of the first embodiment of the 
invention; and FIG. IB is a sectional view of FIG. 1A; FIG. 



1A is a front view taken along line A — A' in FIG. 1A. In 
these figures, reference numerals 1-7 refer to like parts in 
the conventional semiconductor module and semiconductor 
device. Reference numeral 12 denotes one of grooved level 
5 differences each forming a space between the lead 6 and the 
side of the package attaching plane of sides of the package, 
FIG. 2A is a side view showing a semiconductor device in 
which a semiconductor element module according to the 
present invention is mounted on a substrate through through- 
holes provided therein. FIG. 2B is a front view thereof. In 
° these figures, reference numerals 1 to 10 refer to like parts 
in the conventional semiconductor element module and 
semiconductor device shown in FIG. 8. The package 4 is 
soldered to the substrate 8 through the through-holes 10 so 
that its bottom abuts on the mounting plane. However, since 
15 the grooved level difference 12 is formed so that the bottom 
of the package 4 is not brought into contact with the 
conductor pattern formed on the periphery of the through- 
holes and solder used for mounting, when the leads 6 are 
soldered through the through-holes 10, a part of molten 
Z0 solder will not flow into the slight gap formed between the 
package bottom and substrate by the capillary phenomenon 
and hence the leads will not be short-circuited with each 
other. 
25 Embodiment 2 

FIG. 3 A is a side view of a semiconductor device in which 
a semiconductor element module according to the present 
invention is mounted on a substrate through a conductor 
pattern formed on a mounting plane of the substrate. FIG. 3B 
30 is a front view thereof. In these figures, reference numerals 
1-9 and 11 refer to like parts in the conventional semicon- 
ductor element module and semiconductor device shown in 
FIG. 9. Reference numeral 12 corresponds to the grooved 
level differences shown in FIGS. lAto 1C and 2A, 2B. The 
35 package 4 is soldered to the substrate 8 through the con- 
ductor pattern so that its bottom forms a prescribed space 
from a mounting plane of the substrate. In this case, since the 
grooved level difference 12 is formed so that a gap is 
provided between the bottom of the package 4 and the solder 
40 7, the brazing material 7 is located apart from the package 
bottom. Hence, the lead can be bent outwardly at a portion 
thereof near to the package bottom. In mounting, even if the 
lead 6 is bent outwardly at the position near to the bottom of 
the package 4, the package can be mounted without attenu- 
45 ating the connecting strength between the package 4 and the 
lead. Thus, the height of the semiconductor device after 
mounting can be lowered compared with the conventional 
semiconductor device. 
Embodiment 3 

so FIG. 4 A is a side view showing the third embodiment 
according to the present invention. FIG. 4B is a sectional 
view of FIG. 4 A. FIG. 4C is a front view taken in fine A — A 1 
of FIG. 4A. In these figures, reference numerals 1 to 7 refer 
to like parts of the conventional element module and semi- 
55 conductor device. Reference numeral 13 denotes one of lead 
level differences, provided at a portion of the lead 6 not 
connected to the package 4 so that the side where the lead 
6 and the package 4 are connected is thick while the side of 
the opening end is thin. FIG. 5A is a side view of a 
^ semiconductor device in which the semiconductor element 
module is mounted on the substrate through through-holes 
therein. FIG. 5B is a front view thereof. In these figures, 
reference numerals 1 to 10 refer to like parts of the conven- 
tional semiconductor element module and semiconductor 
device shown in FIGS. 7 and 8. In this case, the above lead 
level difference 13 is provided so that its width on the side 
where the lead 6 and package 4 are connected is larger than 



LL A semiconductor ele ment module, comprising; 
a p ac k a g e; 

a semiconductor element within said p ackage: 

a plurality of leads for connecting said semiconductor element to an external circuit, 
said plurality of leads each having one end portion attached along a side surface of sa id 
packa ge and another open end portion bent in an outward direction relative to the side surface 
of said pac kage , said open end p ortion bein g downwardly protruded from a plane including a 
bottom surface of said p ac k age; an d 

a level difference at the side surface of said package adjacent to the bottom surface of 
said package so as to form a space betwe e n said leads and said package, 

12, A semiconductor element module according to cl aim 1 1 , further comprising a 
brazing material dis posed within said level difference to secure the attachment of said leads 
to said package. 

li A semiconductor element module according to claim 12 r wherein said brazin g 
material is disposed at a location remote from the bottom surface of said p ackage. 

14. A semiconductor el ement module according to claim 11 wherein said leads 
extend along and are attached to a side surface of said package. 

JJL A semiconductor element module acco r di n g to c l aim 1 1, wherein said 
semiconductor element is an optical element. 

JiL A semiconductor device comprising a substrate a nd a se m iconducto r element 
module mounted on said. substrate, said semiconductor eleme n t m odule i ncluding; 
a package; 

a se m iconductor eleme nt wit hin said p ac ka ge; 

a plurality of leads for connecting said semiconductor element to an external circuit, 
said p lurality o f leads each h avi ng one end p ortion attached along a s ide s urface of s aid 
package and another open end portion bent i n an ou twa rd direction relative to the side surface 
of said package, said open end portion being downwardly protruded from a plane including a 
bottom surface of said package; and 

a level difference at the side surface of said package ad j acent to the bottom surface of 



said packa ge so as to form a space between said leads and said package, 

17. A semicon ductor device according to claim 1 6 , wherein said substrate has a 
mounting s ur face a nd con ductor patte rn s formed on said mounting surface, said 
semiconductor element module being mounted on said substrate by joining said open en d 
portions of said leads to said conductor patterns. 

18. A semiconductor device accordin g to claim 16, further comprising a brazing 
material disposed within said level difference to secure the connection of said leads to said 
package. 

JJL A s emiconductor device according to claim 1 6, wh erein sa i d semiconductor 
element is an optical element. 

2£L A semicon ductor device according to claim 16, wherein said substrate has a 
mounting surface , said semiconductor element module being mounted on said substrate so 
that th e bottom s urface of s aid package is spaced fr om said mounting surface of said substrate 
by a p r esc ri bed d is ta nce, 

2L A s emicondu cto r e l ement module, comp r i s in g ; 

a packa ge ha ving an opening for allowing an optical sig nal to pass therethrough; 
an optical element located in said package for outputting or inp utting the optical 

signal; 

a plurality of leads for co nnecting said o ptical element to an external circuit, said 
plurality of leads each having one end portion attached a long a side sur f ace of said package 
and anot h e r o pe n end p ortio n bent in an outward direction relat ive to th e side s ur fa ce of said 
package, said ope n en d p ortio n be i ng d ownwa rdl y p rotruded fr om a pla n e i nc l ud ing a bottom 
surface o f said pa c ka ge; and 

a level difference at the side surface of said pac k age adjacent to th e bottom s urface of 
said package so as to form a s pace between said leads and said package, 

each of said leads having an uppermost end which is lower than an uppermost end of 
said opening, 

22* A semiconductor element module, comprising; 



a p acka g e h a v ing an inner bottom surface a nd an openi ng for a l low ing an optical 
signal to pass therethrough; 

an optical element located in said package for outputting or inputting the optical 

signal; 

a plurality of leads for connect ing said o p t i cal ele m e n t to an external c ircuit, sa i d 
pluralit y of leads each having one end portion attached along a side surface of said p ackage 
and another open end portion bent in an outward direction relative to the side surface of said 
package, said open end portion being downwardly protruded from a plane including a bottom 
surface of said package; and 

a l eve l dif ference a t th e side sur face o f s aid p ac k a g e a djac ent to the bott o m s urface of 
sa i d p ackage so as to form a space betwe en s a i d l e ads and said p ac k a g e, 

each of said leads hav i n g an uppermost end wh i ch is l owe r th an an u ppe rm ost end of 
said opening, said level difference having a surface which intersects the s ide surface of said 
package, and the surface of said level difference being higher than the inner bottom surface of 
said package, 

ZL A semiconductor element module according to claim 22, fur ther comprising a 
brazing material dispo s e d with i n said l eve l difference to se cure th e attachme nt of s aid leads 
to said package, 

24, A s e m iconducto r devi ce co mp ris ing a substrate and a semiconductor element 
mod ul e mounted on said subst r ate, 

said semiconductor el ement m odule inclu din g; 

a p ac k a g e ha v ing a n i nner bottom s urface an d a n o p e n i n g fo r a ll owing an op ti cal 
signal to p as s t herethro ug h; 

an optical element located in said package for outputting or in putting the optical 

signal; 

a plurality of leads for connecting said optical element to an external circuit, said 
plurality of lead s each h avi ng one end p o r tion attached along a side surface of said.package 
and another open end portion bent in an outward direction relative to the side surfac e of said 
package, said open end portion being d ownwa rdly p rotruded fr om a p lane including a bo tt om 
surface of said package; and 

a level difference at the side surface of said p ac k age a djacent to th e bottom surface of 
said package so as to form a space between said leads and said p ackage, 



each of said leads having an uppermost end which is lower than an up permost end of 
said openi ng , said level difference having a surface which intersects the side surface of said 
package, and the surface of said level difference be ing h igher th an th e inner bo tt om surface of 
said package, 

25u A semiconductor element module, comprising; 

a packa ge having an op ening for allowing an optical signal to pass therethrough; 
an optical element locate d in said package for outputting or inputting the optical 

signal; 

a mount having said optical element p laced thereo n f o r f ixing said optical element to 
said package; 

a plurality of leads for connecting said optical element to an external circuit, said 
plurality of leads each having one end portion attached along a side surface of said p ackage 
and another open end portion b ent in an outward direction rela tive to the side surfac e of said 
package, s aid op en end portion bein g d ownwa rdly p rotruded fr o m a pla n e i n cluding a bottom 
surface of said package; and 

a level difference at the side surface of said package adjacent to the bottom surface of 
said p ac k age s o a s to form a s pace between said leads and s aid p acka g e, 

each of said leads havi n g an uppermost end which is lower than an up permost end of 
said opening, said le vel differ ence having a surface which intersects the side surface of said 
package, an d t he surface of said level differe n ce be ing higher than a bottom surface of said 
mount 

2£u A s emico nd u cto r element modu l e accordi ng to cl aim 2 5, further co mpri s ing a 
brazing material disp osed withi n said level difference to secure the attachment of said leads 
to said package, 

22, A s emico nd uctor devi ce com pr is ing a s ubstrate and a semiconduc to r el e m e n t 
module mounted on said substrate, 

said semiconductor element mod ule including; 

a package having an ope n in g for a l lowi ng an optical signal to pass therethrough; 
an op ti cal element located i n s aid p ackage f or ou tputting o r i nputting the optical 

signal; 

a mount h avi n g said optical element placed thereon for fixing said op tical element to 



said package; 

a plurality of lead s for co nnecting said op ti cal element to a n external circuit, said 
plurality o f leads each having one end portion attached along a side surface of said p ackage 
and another ope n e n d portion bent in an ou twa rd d irection rela ti ve to the side surface of said 
package, said o pen end portion being downwardly protruded from a plane including a bott o m 
surface of said p ackage; a nd 

a level difference at the side surface of said packag e ad jacent to the bottom surface of 
said package so as to form a space between said leads and said p ackage. 

each of said leads havi n g an uppermost end which i s lower th an an uppermost end of 
said opening , said level difference having a surface which intersects the side surface of said 
packa ge, and the surface of said level difference being hi gher than a bottom surface of said 
m o un t, 

2iL A semiconductor element module, comp r isi n g; 
a package; 

a semiconductor element within said package; 

a plurality o f leads for connecting said semiconductor element to an external circuit, 
said plurality of leads each having one end portion attached along a side surface of said 
package and another op en end portion having a ti p which is downwardly protruded from a 
plane including a bottom surface of said package and which is oriented in an outward 
direction relative to said side surface of said p ackage; and 

a level difference at said side surface of the package adjacent to said bottom surface of 
the pac k age so as to form a space b etwe en said leads a n d said package, 

22* A semico nductor elem ent module according to claim 28 , further comprising a 
brazing material disposed within said level difference to secure the attachment of said leads 
to said package, 

3£L A semiconducto r el ement module a ccording to cl aim 28, w herein said level 
difference has a surface which intersects t he side surface of said package and which is 
substantially perpendicular to s aid side surface a nd a p ortion of th e leads which protrude 
downwardly t herefrom, and further including a brazing mate ri al wh ich is d isposed b etwe en 
the surface of s aid l eve l difference and the downwa rdly protruding portion of the l eads to 
sec ur e the attachment of said leads to said package, 



1L A semico nductor element module according to claim 28. wherein each of said 
leads has an uppermost end, and a distance be twe en th e bottom surface of said p ackage a nd 
the uppermo s t end o f each of s aid leads is lar g er th a n th e distanc e betwe e n th e tip o f the open 
end of each of said leads and the bottom surface of said p ackage , 

22* A semiconductor element modu l e a ccordi n g to cl aim 2 8, wherein said level 
differe n ce h as a s urfa ce wh ich i nter s ect s t he s i de su rface of said package, and a distance 
between the bottom surface of said package a nd th e sur f ace of s aid leve l d i f ference i s larger 
t h a n the d ista nc e b e twe e n th e ti p of th e open end of eac h o f said leads and the bott o m surface 
of said package, 

2lL A semiconductor element module, comprising; 
a package; 

a semiconductor element within s aid package; 

a plurality of leads for connecting said se m iconductor eleme n t to a n external circuit, 
said plurality of leads each having o n e end p ort i on a ttached along a side surface of said 
packa g e a nd another ope n end portion being downwardly protruded fr o m a p l a n e includ i ng a 
bottom surface of said package; 

a level difference formed by a surface which intersects the side surface of said 
package adjacent to the bottom surface of said package and which is substantially 
per pendicular to said side surface and a portion of the leads which protrude downwardly 
therefrom so a s to form a space be tw een said leads and said package; and 

a brazing material d i spose d betwe en th e su r face of said l eve l di ff erence a nd th e 
d ownwa rd ly p rotruding p ortion of th e leads to s ecure th e a ttach m e n t o f s aid leads to said 
package. 

2A, A semiconductor element module according to claim 33 T wherein said brazing 
material is disposed at a location remote from the bottom surface of said package. 

2i A semiconductor el ement module, compri s ing; 

a package having an opening for a llowing an optical s ignal to p a s s therethrough; 

an optical element located in said package for outp utting or in putting the optical 

signal; 

a plurality of leads for connecting said optical element to an extern al circuit, said 



plurality of leads each having one en d p ortio n attached a long a side surface of said package 
and another open end portion being downwardly protruded from a plane including a bottom 
surface of said p ackage; and 

a leve l difference a t t he side surface o f s aid p ac k a g e a djacent to th e bottom surface o f 
said p ackage so a s to f orm a space be twe en said l eads a nd said p ac k age, 

each of said leads havi n g a n u ppermost en d w hich is lowe r than a n uppermost end of 
said opening, 

3iL A semico n ductor element module, comprisin g ; 
a semiconductor element; 

a p ackage havi n g wa lls th at surround said semiconductor e lement; 

a p lurality o f leads for connecting said semiconducto r e l e m ent to an external circuit, 
said plurality of leads each having one end portion attached along the exterior surface of a 
side wall of said package and another open end portion being downwardly protruded from a 
plane inc luding a bottom surface of said package; 

a l eve l difference th at form s a rece s s awa y from the exterior s urface of th e s i de wa ll of 
said package ad jacent to the bottom surface of said package, said recess having a width which 
is greater than the thickness of said side wall ; and 

a brazing material disposed within said recess to secure the attachment of said leads to 
said package, 

3jL A semiconductor element module accordin g to claim 36, wherein said brazing 
material is disposed at a location remote from the bottom surface of said package. 

3iL A semiconducto r ele m ent m odule, comprising; 

a p ackage h avin g an inn er b o tt om s u r face an d a n o p e n i n g for allowin g a n opt i cal 
signal to pas s th erethrough; 

an o ptical element located in said p acka ge and supp orted by said inner bottom 
su r face, for outputtin g o r i nputting the optical signal; 

a plurality of leads for co nnecting said optical eleme n t to a n exter n al ci rcuit, said 
pluralit y of leads each having one end p ortion attached alon g a side surface of said package 
and another op en portion being downwardly protruded from a p lane including a bottom 
surface of s aid p ackage; a nd 

a level difference at the side surface of said packag e ad jacent to the bottom s urface of 



said pack age so as to form a space between said le ads and said package. 

each of said leads havi ng an uppermost en d which is lower than an uppermost end of 
said o pening, said level differen ce havin g a surface which intersects the side surface of said 
packa ge, an d the surf ace of said level differ ence being higher than the inner bottom surface of 
said package, 

3<L A semiconductor element module according to claim 38. further comprising a 
brazing material dispose d wi thin s aid l eve l difference to s ecu r e th e a ttachment of said leads 
to s aid p ackage. 

4£L A semiconductor element module, comprising: 

a packa ge hav ing an o pening for a llowin g an optical signal to pass therethroug h: 
an optical element located in said package for outp uttin g or inputting the optical 

signal; 

a mount having said optical element placed thereon for fixing said optical element to 
said package; 

a p lurality o f leads fo r co n necting said optical e l e m ent to a n e x ternal circuit, said 
plurality o f leads each h avi ng on e end p ortion attac h ed along a si de sur face of sa i d p ac k age 
and another open end p ortion being d ownwa rd ly pr otruded from a plane including a bottom 
surface of said package; and 

a level difference at the side surface of said packa g e a djacent to the bottom surface of 
said p ackage so as to form a space between said lead s and said p ackage, 

each of said leads having an uppermost end wh ich is lower t han an u ppe r most end of 
said opening, said level differenc e havin g a surface which intersects the side surface of said 
packa ge, and the surface of said level difference being higher than a bottom surface of said 
mount, 

4JL A semiconductor element module according to claim 40, further comprising a 
brazing material dispo s e d wi thin s aid l eve l difference to secure the attachment of said leads 
to said package. 

42, A s emiconductor element module, comprisin g ; 
a p acka g e; 

a semiconductor element within said p ackage; 



a pluralit y of leads for c onnecting said semiconductor element to an external circuit. 
said plurality of leads each having one end portion attached along a side surface of said 
package a nd another op en end portion for attachment to a mounting surface, s a id open en d 
portion being downwardly protruded from a plane including a bottom surface of said package 
and being shaped to provide a space between the bottom surface of said p acka ge and the 
mounting surface; 

a level difference at the side surface of said package adjacent to the bottom surface of 
said p ackage s o a s to form a space be tween said l ea ds and s aid package; and. 

a brazin g material disposed within said level difference to secure the connection of 
said leads to said pack age , to thereby enable said space between the bottom surface of said 
pac k age and th e m ou n ting surface to be no g reater th an a pre s cribed a mo u nt. 

42L A semiconductor element module according to claim 42, wherein said shap e 
comprise s a n ou twa rd be n ding o f th e op en e n d po rt ion of the leads to define a mounting 
plane that is substantially parallel to said bottom surface at said prescribed distance 
therefrom, 

44. A semiconductor element module a ccording to cl aim 42 , wherein said shape 
co m pris es a tr ansitio n in th e wi dth o f said l eads that defines an abutment at said prescribed 
d is tance bel ow th e bo ttom surface of said package, 

4fL A s emiconductor d evi ce co mpris i ng a substrate a nd a semiconductor element 
module mounted on s aid s ub s trate, said semiconductor e l ement m odule inc l uding; 
a pa ckage; 

a semiconductor elemen t w ithin sa i d p ac k age; 

a plurality of leads for connecting said semiconductor element to an external circuit, 
said plurality of leads each having one end portion attached along a side surface of said 
package and another o pen end portion for attachment to a m ountin g surface, said open end 
portion bein g d ow n wa rdly p ro tr uded f rom a pla n e i ncluding a botto m s urface o f said p acka g e 
and bein g shaped to pr ovi de a space between the bottom surface of said package and the 
mounting surface; 

a l eve l difference a t th e si de sur face of s aid p acka g e a djacent to th e bottom s urface o f 
said package so as to form a space be twe en s aid l eads and said package; a nd 

a braz i n g material disposed within sa i d level difference to secure the connection of 



said leads t o said package, to thereby enable said space between the bottom surfa ce of said 
package a nd the mounting surface to be no greater than a prescribed amount, 

46. A s emico n ductor el ement module a ccordin g to cl aim 45, w herein said shape 
com prises an outward bending of the o pen end portion of the leads to define a mountin g 
plane that is substant ially parallel to said bottom surface at said prescribed distance 
t h ere fr om. 

42. A semiconductor element module according to claim 45. wherein said shape 
comprises a transit i o n i n the wi d th of said lea d s that d e fine s a n a butment at said prescribed 
distance be l ow th e bottom surface of said p ac k age , 

4£L A semiconductor device comprising a substrate and a semiconductor element 
module mounted on said substrate, 

said substrate having a plurality of through-holes; 
said semiconductor eleme n t m odule, including; 
a pa cka g e; 

a se m iconductor elemen t wi t h in s aid p acka g e; 

a plurality of leads for connecting said semiconductor element to an external circuit. 
said plurality of l eads each hav i n g one e nd po rtio n a ttached a lon g a s ide surface of said 
package a nd anoth er open end portion being downwardly protruded from a plane including a 
bottom surface o f said package, wherein each of said leads is inserted i nto a respecti ve one o f 
said th rough- h o l es, s o th at said semiconductor element module is sold ere d to said substrate 
through said throug h- holes; and 

a level difference at the side surface of said package adjacent to the bottom surface of 
said package so as to form a space between said leads and said packag e that accommodates 
the solder to keep said solder se parate from the bottom of said p ackage. 

4SL A semiconductor device accord i ng to cl ai m 48 , f urt her com prisi n g a b r azing 
material dispo s e d wi thin s aid l eve l di f ference to s ecure the attachment of s aid leads to said 
package. 

5£L A semiconductor d ev ice a ccordin g to cl aim 48 , w herein th e bottom surface of 
said semiconductor element module abuts the substrate. 



51. A semiconductor dev ice comprisin g a substrate and a semiconductor element 
module mounted on said substrate, 

said substrate havin g a plurality of throu gh-holes and conductor patterns; 
said semicon ductor element module, including: 
a package; 

a semiconductor element within said package; 

a plurality of l eads for connecting said semiconductor element to an external c ir c uit, 
said plurality of leads each having one end portion attached to a side surface of said package 
and another open end portion being downwardly protruded from a plane including a bottom 
surface of said p acka g e, a t le ast o n e of said p lurality o f leads being connected to a h igh 
fre quency terminal of said semiconductor element module; and 

a level differe nce at the side surfa ce of said package adjacent to the bottom surface of 
said package s o as to f orm a space between sai d l eads and said package; 

wherein each lead connected to a hig h fre quency terminal is surface-mounted onto 
said conductor pattern , while each of the remaining leads is inserted into said each of said 
through-holes, 

52. A semico n ductor e l ement module, com p ri si n g; 
a package; 

a semiconductor elemen t w ithin said p ackage; 

a plurality of leads for connecting said semiconductor element to an external circuit. 
said pluralit y of leads each having one end portion of a first width attached along a side 
surface o f said package, an open end p ortio n of a second, narrower width being downwardly 
protruded from a pla ne including a bottom surface o f said package, and a level difference 
which def ines a transition fro m said first width to said second width; and 

a brazing material located at an edge o f said p ackage to secu r e th e a ttachment of said 
leads to said package; 

wherein said level diff erence is located lower than said brazing material 

52, A s emiconductor element m odule a ccording to c laim 5 2 , wh erein each of s aid 
leads is bent at a point below said level difference. 



54, A se m iconductor de v ice, compri s ing; 



a substrate ha vin g a mou ntin g surface on which conductor patterns are formed; and 
a s emiconductor element module havi ng; 
a package; 

a s emiconducto r element within s aid p ackage; 

a plurality of leads for connecting s aid s emiconductor e lement to an external 
circuit, said plurality of leads each having one end portion of a first width attached along a 
side surface of said pac k age, a n o pen end p ortion of a second, nar rower w idth be i ng 
downwardly p ro tr uded from a p lane including a bo tt om s urface o f sa i d package, and a level 
difference which defines a transition from said first width to said second width, wherein each 
of said lead s is bent a t a p oint be low s aid l eve l d i fference; a nd 

a brazing material located at an edge of said package to secure the attachment 
of said l eads to said pac k ag e, wh ere i n said l evel d ifference is located lowe r than said brazing 
material; 

wherein said open end portions of said leads on said semiconductor element module 
are soldere d onto said conductor patterns so that a b ottom of said package forms a prescribed 
spa ce wi t h s aid mountin g surface, 

53^ A semiconductor element mod ule , co mpri sing; 
a package; 

a semiconductor element within said package; 

a plurality of l eads for connecting s aid s e m iconductor e l ement to a n e x ternal c i rcuit, 
said plurality of leads each having a wide portion connected to a side surface of said p ackage 
and a n arrow p ortion that extends downwardly beyo n d th e bottom sur f ace of s aid packa g e, 
wherein s ai d wi de por tion extends be l ow the bo ttom ed ge of said side s urface, 

KL The semiconductor package of claim 55 further including a level difference in 
said side surface of said packag e ad jacent said bottom surface that forms a space between the 
wide p o r tion of ea c h lead that extends below the bottom edge of said side surface and the 
bottom of said p ackage. 

5lL The semiconductor package of claim 56, further including a brazing material 
disposed within said level difference for s ecuring the connection of s aid leads to said 
package. 



58. The semiconductor package of c laim 55 , wherein said narrow portions of said 
leads are bent outwardly away from said packa ge to form a mounting surface, 

59. A semiconductor ele ment module, comprising: 
a package; 

a semico n ductor eleme nt wi thin s aid pac k a g e; 

a plurality of leads for con nectin g said semiconductor element to an external circuit, 
said plurality of leads each having one end portion attached along a side surface of said 
packa ge and another open end portion havi ng a tip which is downwardly protruded from a 
plane including a bottom surface o f s aid p ackage and which is oriented in an outward 
direc ti on relat ive to said s ide s urface o f said package; 

a level difference at said side surface of said p acka ge adjacent to said bottom surface 
of said packag e so as to form a space between said leads and said package: 

wherein said level difference has a first surface which intersects the side surface of 
said package and which is substantially perpendicular to said side surface and a portion of the 
leads which protrude downwardly therefrom, and a second surface which intersects said first 
surface a n d w hich is substantia l ly parallel to said side surface; 

wherein said semiconductor el e m ent m odu l e fa r ther includes a brazin g mate ri al that is 
disposed betwe en s ai d fi rst s urface and ea c h o f th e downwa rd ly pr o tru ding portions of the 
leads to secure the attachment of said leads to said package; and 

wherein said brazing material forms a brazed joint fillet that is displaced from said 
second surface, 

60. A semico nductor device comp risin g a substrate and a semiconductor element 
module mounted on said substrate, said semiconductor element module including: 

a p ac k a g e; 

a semic on d uc t or e leme nt wi th i n s aid p ackage; 

a plurality of leads for connecting said semiconductor element to an external circuit, 
said plurality of leads each having one end portion attached along a side surface of said 
package and a nother open end portion h av ing a tip wh ic h i s downwa rdly protruded from a 
plane including a bottom s urface of said p ackage an d w hich i s oriented in an outward 
direction relat ive to s aid s ide surface of s a i d package; 

a l eve l difference at said side surface of said package a djacent to said bottom surface 
of said p ackage so as to f orm a s pace betwe en said lead s a nd sa i d p ackage; 



wherein said level difference has a first surface which intersects the side surface of 
said package and whi ch is substantially perpendicular to said side surface and a portion of the 
lead s which protrude d ownwardly therefrom, a nd a s econd s ur fa ce wh ich i ntersects said first 
surface a n d wh ich i s s ubstantially p ara l le l to s a i d s ide s u rf ace; 

wherein said semiconductor element module further includes a brazin g material that is 
disposed between said first surface and each of the downwardly protruding portions of the 
lead s to se cu r e th e a ttachment of s aid l eads to sa id p ackage; and 

wherein said brazin g material forms a brazed joint fillet that is displaced from said 
second surface, 

£lL A s emiconductor el ement module, comprisi n g; 

a package having an opening for allowing an optical signal to pass therethrough; 
an optical eleme n t located i n said p acka g e f or outputting or inputting th e op ti cal 

signal; 

a mount disposed be twe en said op tical element a nd said p ac k a g e; 

a plurality of leads for connecting said optical element to an external circuit, said 
plura l ity o f leads each h avi n g one en d p ortio n attac h ed alo ng a s i de su rface of said package 
and another open end portion bent in an outward direction relative to the side surface of said 
package, said open end portion being downwardly protruded from a plane including a bottom 
surface of said package; and 

a level difference at the side surface of said p ackage adjacent to the bottom surface of 
said package so as to form a space bet we en said leads and said packa g e, 

each of s aid leads h avi n g a n u ppe r most end whi ch i s lower than an uppermost end of 
said o pening, said level difference having a surface which interse cts the side surface of said 
package, and the surface of said level difference being hi gher than a bottom surface of said 
mount 

&L A semiconductor element module according to claim 61, further comprising a 
brazing material dispose d wi thi n s aid leve l difference to secure the a ttac hm ent of s aid leads 
to s aid p ackage. 



